Haynes and Boone. LLP 4/29/2005 1:30 PAGE 3/13 Richardson 



AppLNo. 10/600^93 A(«l^leyDQGl08t^(b. 2002^6$/ 2406 1.4^1 

Reply to 0£Bc8 Action of March 2S, 2003 Customer No. 42717 

Amendmeafa To The Clalma 

The following list of fhe claims replaces all prior versions and Ii3t8 of the claims in 
Ihis qyplicatton. 

1, (Previously presented) A method offbrming multiple g»te insulator layers on 
semicondactor sobstrato having a oore region and an ixipul/output (I/O) region, fte method 
comprising the steps oft 

forming a fii^ insulator layer over a silicon containing semiconductor substrate; 

removing said first insulator layer fiom the I/O region of said semiconductor substrate, 
resulting in a first gate insulator layer having a first insulator tfaicdmess^ located on the core 
region of said sem'icondiictor substrate; 

perfi>mi]ng a pre-dean imoedure, wherein said pre-clean procedure can remove a native 
osdde ftom said semicondactor substraSe; and 

selectively forming a second gate insulator layer, having a second insulator thickness, cm 
said I/O region of said semiconductor substrate. 

2. (Original) The method of claim 1 » wherein a first pre-dean procedure is perfoimed in 
a buffered hydrofluoric (BHF)» add solution, comprised of HP in ammonium fluoride^ perfomied 
prior to fbnnation of said first insulator layer. 

3* (Previously presented) The method of claim 2, wherein said first pr»«lean piocedune 
is a wet procedure, perfinmed in a dihite HF add sohitlon, comprised of HP in de-ionized water. 
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4. (Previously presented) The method of cUum 2, wherein said first pre^dean pn>cedurD 
is a diy procedure* perfonned via use of HP vapora. 

5. Q^teviously presented) The method of daim 1. wherein said first insulator layer is a 
silicon nitride lifyer, comprised with said fiist insulator fliidaiess is less than sbout 30 Angstroms 
and said second gale insuiator layer is a silicon dioxide layer with said second gate insulator layer 
diickness greater than about 30 Angstroms. 

6. (Original) The method of claim 1 » wherein said fii^ insulator layer is a silicon nitride 
layer, obtained via direct plasma nitridization on said semiconductor substrate* 

7. (Original) The method of claim I, whcudn said first insulator layer is a silicon m'tride 
layer» obtuned via direct thermal nitridization procedures on said semiconductor substrate. 

8. (Ori^nal) The method of claim 1* wherein sud first insulator layer is a silicon nitride 
layer, obtained via rapid thermal chemical vapor deposition (RTCVD), procedures. 

9. (Original) The method of claim 1, wherein sud first insulator layer is a silicon nitride 
layer* obtained via remote plasma enhanced chemical yvpoi deposition (RPCVD), procedures. 

10. (Original) The method of claim 1 * wherdn said first insulator layer is a silicon 
nitride layer* obtained via atomic Isycr chemical vapor deposition (ALCVD)* procedures. 
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11. (Qii^nal) The mothod of claim l^wheimi said first insulator layer i 

sold second portion of said scmicondoctor sobstrate using a hot phosphoric acid solution as an 
etdmnt for said first hisolator layer* 

12. (Original) The xneOiod of claim l.wfaerdn said first ii^ulatorkyer is remo^ 
said second portion of said seroiconductDr substrate via dry etch procedures usij^ CF4 otCAzbs 
an etdurnt fcft said first insulator layer. 

13. (Ori^nal) The method of claim 1, wherein said pre-clean procedure is a wet 
procedure, pe rfo rmed in a buffered hydrofluoric (BI-IF)» acid solution, comprised of HP in 
ammonium fluoride. 

14. (Original) The method of claim 1, wherein said pre-clean procedure is a wet 
procedure, performed hi a dilute HF add sohition, comprised of HP in de-ionized water. 

15. (Qii^al) The mediod of claim 1, wherein said pre-dean procedure is a dry 
prooeduiei performed via use of HF vapors. 

16. (Original) The method of daim 1, wherein said second gate insulator layer is a 
silicon dioxide ]ayBr» comprised widi said second insulator fliidcness between about 30 to 80 
Angstruns. 
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1 7. (Origiiial) Hie method of claim I. wherein scud second gate insulator layer is formed 
via a dermal oxidation procedure, performed in an 03^en content ambient 

1 8. (Original) The method of daim 1 , wherein said second gate insulator layer ia fonned 
via a plasma oxidation procedure, perfor med in an oxygen content amtnent 

19. (Oiiginai) The method of daim 1, wherein said first gate insulator layer ia annealed 
during formation of said second gate insulator layer. 

20. (Currently amended) A meQiod of fonning multiple thickness gate insulator layers 
on a silicon containing substrate, f e aturing a hydioflwrie (HF)fype d e an proe e dure pwfofjned 
prior to fonnation of e noh goto inoulator lay e c i comprising the steps ofi 

performing a first hydrofluoric pre>defln procedure: 

forming a first didectric layer over sdd silicon containing substrate; 

sdoctively removing said first dielectric layer from a second portion of said silicon 
containing substrate resulting in a first didectric gate insulator layer, having a first insulator 
ttiidmess, located on a first portion of sdd silicon containing substrate; «d 

perfbnning a second hydrpfhiorie fflFI pre-dean procedure: and 

performing an oxidation procedure to form a second didectric gate insulator layer^ having 
a second insulator thkknesa greater than the first thickness, on said second poitkm of said silicon 
conta i ning substra(te» wherein the removd racte of said second didectric gate insnlntor layer is 
higher than the removd rate of said first didectric layer using a prescribed etchant 
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21. (Currently amended) TTic method of daim 20^ whcr g in a wherein said firat HF pre- 
dean proeedure is peribzmed prior to fonnation of said first dielectric layer, perfonned in a 
buffered bydiofluoric (BHF), add solution, comprised of HF in ammonium fluoride^ or 
performed in a dilpte HF add Bolution» comprised of HF hi de-ibni2ed water. 

22. (Currently amended) The method of claim 20, wh e r e in a wherein said first HF based 
pre-clean procedure is performed prior to formation of said first didectric layer via use of HF 
Vigors. 

23. (Original) Hie method ofdaim 20, whcrdn said first didectriclayer is a silicon 
nitride layer, obtained at a thickness between about 5 to 3D Angstroms, via a direct plasma 
nitridheation procedurei p erformed on said ^licon containing substrate. 

24. (Original) The method ofclBim20»wheidn said first dielectric layer is a silicon 
nitride layer, obtained at a thickness between aboxit S to 30 Angstroms^ via direct thermal 
nitridization on said silicon containing substrate. 

25. (Original) The method of claim 20, wherem said first didectric layer is a silicon 
nitride layer, obtained at a thickness between about 5 to 30 Angstroms, via rapid thermal 
diemical vapor depodtion (RTCVD), procedures, or performed via remote plasma enhanced 
dxemicd vapor dqiosition (RPCVD), proceduresi performed using dlane or dldlane, and 
ammonia as reactants. 
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26. (Originiil} The method of cidm 20, wherein said fifst dielectric layer is a silicon 
nitride layer, obtained at a thidoieea between about 5 to 30 Angstroms, via atomic layer cbemical 
vapor deposition (ALCVD), prooedures. 

27. (Original) The mefbod of claim 20, wherein said first dielectric layer is selectively 
removed fiom said second portion of said semiconductor substrate using a hot phosphoric add 
solution as an etchant 

28. (QriginBl) The method ofdaim 20, wherein said fir&t dielectric layer is selectively 
removed fiom said second jKVtion of said semicDnducSar siibjirate via dry etdi procedures using 
CF4 or CI2 as an etchant 

29. (Currently amended) The method of daim 20, wl>efei»-a wherein said second HF 
pi^lean procedure is perfinmed prior to said oxidation procedure, in a buffered hydrofluoric 
(BHP), add solution, comprised of HF in ammomum fluoridcf, or perfbimed in a dilute HF acid 
solution, ooniprised of HF in de-ionized water. 

30. (Original) Themeihodof claim 20, wherein said second dielectric gate insulator 
iByet is a silicon oxide gate insulator layer is comprised with a thickness between about 30 to 80 
Angstroms. 

Sir (Currently amended) The method of daim 20> whoroin a wherein said second HF 
pre<lean procedure, performed prior to said oxidation procedure, is performed via use of HF 
vapoiH. 
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32. (Original) Thcmethodofclaim20,wheT^ said oxidation procedure used to form 
said second dielectric gate insulator layer is a thennal oxidation procedure, performed at a 
temperature between about 500 to 1 100*" C, in an oxygen content amUent. 

33. (Qri^nal) The method of claim 20» wherdn said procedure used to form said second 
dielectric gate inscdator Utyet is a plasma oxidatiDn procedure^ perfimned at a temperature 
between about 25 to 800^ in an oxygen content ambient. 

34. (Canceled). 
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